Repacking of hydrophobic residues in a stable mutant of apocytochrome b562 selected by phage-display and proteolysis.
To test a hydrophobic core-directed protein design approach, we previously have used phage-display and proteolysis to select stably folded proteins from a library of mutants of apocytochrome b562. The consensus sequence of the selected mutants has hydrophilic residues at two of the three positions that are designed to form a hydrophobic core. To understand this unexpected result, we determined the high-resolution structure of one of the selected mutants using multi-dimensional nuclear magnetic resonance (NMR). The structure shows that the two hydrophilic residues in the consensus sequence were on the surface of the structure. Instead, two of their neighboring hydrophobic residues reorganized their side-chain conformations and formed the hydrophobic core. This result suggests that the hydrophobic core-directed protein design by phage-display and proteolysis is a valid method in general but alternative hydrophobic packing needs to be considered in the initial design. The unexpected repacking of the hydrophobic residues also highlights the plastic nature of protein structures.